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EDUCATIONAL ATTAINMENT AMONG WHITES, BLACKS, 
/' .* AND MEXI CAN-AMERICANS- 

[ i ABSTRACT ' ; 



The attainment of education 'is one of our society's most highly 

, v ,/•' ■ ' ■ •' - • ' - : - . . ' 

placed values^ yet equality of educational outcomes remains an allusive 

goal." " Blacks' and Mexican-Americans do not attain the levels of* 

aqucation enjoyed by whites. There are ^fundamentally two possible ^ 

explanation^ for why these differences exist: either the process of 

■ ■ ■ . ■ * . ■ ■ . " 

educational attainment varies across ethnic groups,, or if the process 

is invariant, whites start with- social advantages not shared by blacks 

and Mexican-Americans. Using data from the 1972 NLS^ and- the LISREL ,' v 

program to control for known differences in measurement -errors across 

groups, we found statistically significant interactions across groups, 

bat the differences in structural parameters were not large enough to 

account for 4 the different outcomes. Differences in educational outcomes 

across ethnic groups, are mostly a function, of differential levels of 

' y ■ i 

social-: background. 4 * 
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EDUCATIONAL ATTAINMENT AMONG WHITE 
AND MEXICAN-AMERICANS 




a The attainment of education is one of our r socS^3Rniost highly 
placed values. Not only is it a : value unto itself, it pffis an instru- 
mental role in occupational and economic achievement, M£ is also the 
area to which the greatest commitment to. equality of q|»rturiity has been 
made. Despite thi^ commitment, however/ equality of etffS&tiorval outcomes 
remains an allusive jtyal." In 1979, the U.S., Bureau of the Census (1980) * 
estimated that the median school years completed by whi]tes age 25 years : 

and over was 12.5. In comparison, blacks attained 11 .9 years, and people v 

\ * „ < ^ - ■ ■ . * -■ ■ 

of Spanish origin only 10.3. ' These differences, result from differential 

access to education, and there are two ways to explain such differences. 

On the^e s fjand, the social process by which people* in this country, / 

translate their social and biological characteristics into years of V . 

schooling may be different from one grotto another. For example, whites 

with fathers of hi gher^socioeconomic status may possess an inflated / 

opportunity for success over tfreiy white peers- of lower status, while"' 

blacks may possess an equal v (low) opportunity for success regardless of 

their status origins* On the other hand, the social process of educational * 

attainment may be identically the same for the three groups, but/ because 

- " : * ' J 

the groups start from different socioeconomic levels; the outcomes remain 

• * ." ~ 

■' * . - \ 

different. For example, the probability of completing college for offspring 

of professionally "employed fathers may be the same for both, whites and 

Mexican- Americans'^ but if there^are many more whites proportionally in the 

professions than Mexican-Americans , there will be fewer Mexi tan-Americans 



who complete college. j The process is tlfe same, but- the Outcomes are _ 
''different. In its elemental form v that is the main issue addressed in 
_this _paper.. :•' Is the process' of educational- attainment the same for 
whites i -blacks,- and Mexican-Americans,. or does it differ? 

This paper isinOt the- first to ask. Whether the process, of socio- 
economic, achievement 'coffers among ethnic groups. The seminal work of ' 
Blau and Duncan (1967) gave birth to a number -of analyses of interracial 
(e.g., Duncan, 1969; Jencks, et al . i ]972) and interetlftic (e.g., Duncan 
and Duncan, 1968; Feather-man and Hauser, 1978) examinations of differences^ 
in status attainment. • While a great deal of attention has been paid to 
occupational achievement, differences in the process of educational -, ( 
attainment have also received their share of\attention. For example, 

• -x!.: ■'. f> •.. . . . 

based on Sewlll and Hauser's (1975) social -psychological model, of status 
attainment, both Portes -and Wilson (1976)?.a J fid#erckhoff and Campbell- (1977) 
concluded that the educational attainment processes different for^Ucks 
and whites. Both studies yielded evidence that social background variables 
are more important determinants of educational attainment among whites than 

among blacks. Other analyses have^addressed the process of educational 

■ ■ " ■.*/■* ■ * - . • '. 

attainment among Mexican-Americans. Cantu-(1975) studied a small sample V 

of Mexican-Americans yi Mercedes, Texas, and Featherman. and Hauser (1978, 

p. 466) concluded that there were'' greater' opportunities for blacks' in the 

U.S. than for Mexican-Americans, because status origins were more of a 

handicap for Mexican-Americans, than for blasks.. 

■ While all Of the previous studies would lead to the same conclusion, 

namely that the educational attainment process differs among whites, blacks, 

and Mexican-Americans, they have all* been based on the implicit' assumption 



that there were no measurement errors among the variables .included in the 



analyses. 



gnoring measurement errors, however, can result in systematic 



bias irv parameter estimates-, and when levels of -measurement error differ 



9 - 



between grqups,. iriterethnic Comparisons of parameter estimates may ' s *. 
exaggerate/or understate interethn'ic differences. MasW, et al ; J ( 1976) 

; ■ , . .. V - * . i * ' 

v demonstrated that- [fleas uremeht errors exist in socioeconomic variables, 

' ' . ■■/ ' V?'" ' • ' • ^ - - H 

andoutlined how vthese errors could affect parameter estimates in 30cio-Y 

economic -models of achievement. For example, random reporting errors irj ™ 

Measured status origins will reduce the estimated effects 'of status origins 

on achievement. .Random Errors in measured status origins will also incfeSse . 

1 -estimated effects of achievement variables on each other, because their 

. mutual/ dependence on status origin will be- underestimated. Following 

' . • • « •**... V r l- 

Masorj/ et. al . 's ( 1^976) analysis, *B1el by , Hauser and Featheynan (1977) j ■ 

- < found differences in reliability laf measurement between bracks and white's; 

. • ■ • • ■/■■ - ., ... ,.. 

and concluded that measurement errors produced biased underestimates of '. 
,the effects' of background' variables of nearly 20 percentpfor\hites, but 

- ' r • • • -.' . •• "t 

even/ greater underestimates f.o* blacks. Thus, jJRoring measurement error 

* ' - * .•'"•*♦"** ' .v j*" ; ■ 

exaggerates racial differences Mn parameter es,timates^f educational returns 

to socialorigins. In addition, Wolf le (1979) showedTthat Hispanics also , 
report social data with inherent measurement errors, and ignoring them ^ 
would lead to estimates even more biased^' than among either^whites or --- ' 
blacks.' W 
^Jgk t Thus, whfle previous studies would lead one to believe there were 
interethnic differences in the educationa^procesS , the suspicion remains 
that these estimated differences may be an artifact of differential, 
measurement errors. This sftudy therefore reexamines interethnic differences 
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in the? educational attainment process between whites, blacks^ an'd Mexican- 

Americans using Joreskog and Sorbom's (J978) general method for the ; 

* ft - 

analysis § of covariance structures, a statistical procedure which controls 
for differential measurement errors 4n the estimation of structural 

parameters. • . ' 

'• * 
': . THE MODEL • ^ " " * ' 

The basic model of educational attaihment used in this -analysis 

considers education to be a function of father's occupational status, \ 

father's education,- mother's education, number of siblings, sex, 

ability, academic preparation, and college plans. The modal is' shown 

diagrammatically in Ffgure 1; the* theoretical variables\of interesjtf are : 

shown With the ellipses. The five variables inside oval^ on the left- 

Jpand side of Figure 1 are latent, exogenous variables ; H^tent'\ becau^/% 

th^y are not directly measured; "exogenous" because tjreir causes, whatever 

-^;hey may be, are unanalyzed in this particular model. ..The latent ability 

variable is considered to depend on father's occupation and education, 

•mother's education, .number of siblings , % and respondertf^s sex, pi us' a 

residual disturbance term, which represents all of the variation in 

■»» ■ » \^ ■ 
ability not explained by the five independent variables. The drs^ur^nce 

term is assumed to by statistically independent of the five exogenous 

variables, and fs. also assumed to beS^ndependent of th& disturbance terms 

attached to academic preparation, collegK^lans, and educational attainment. 

-The three parental status variable^ are expected -to have positive effects^ 

on ability.' While these relationships may be causally spurious due to the 

omission from this model of measures of parental ability, they are in any 
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Figure 1. Structural Equation and Measurement Models of Educational Attainment 
. N " Among 1972 Hjgh Schooljraduates 
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event expected- to be' positive (see Scarr and Weinberg , 1 978) . The effect r 
from/the nurfiber of siblings'is expected to be -negati ve. ; . ,The effect of sex , 
on ability is expected to be nearly zero; Wolfle (1980)*, for example, has 
summarized some of the literature on the relationship between^sex and 
ability, arid found most^tests of "ability were. specif jcally constructed to 

"pVoduce a zero association between the test scor? and sex of the examinee. 

Previous "studies (Heyns, 1974; Alexander and McDill , 1976) considered 
curriculum placement to-be the major nj'echanism by which secondary schools 
function to separate students^nto tracks, that ultimately differentiate 

' their aduft roles. Yet as Alexander ancl McDill (1976) point out, it, is not 
curriculum differentiation per se which differentiates students, tjut rather 
what happens to them .iri one curriculum track- or«another. In particular, 
students in college preparatory tracks-complete a greater number of. courses 
in academic subject matter, and thus develop the prerequisite skills and «. 
credentials necessary for college matriculation, j In tyiis analysis, 
therefore, ;the usual practice of measuring college preparatory.. curricular 
membership (a orte-zero .dumriiy variable) has been eschewed in favor of^the 
number of semesters of academic courses completed in high school. 

The* academic preparation variab^ is considered to be causally deter- 
mined by the five latent, exogenous variables, plus ability. Students with 
parents of higher socioeconomic status" are expected to acquire more aca- 
demic courses. A negative" association is expected between sex and academic 
preparation, which implies women take fewer academic courses than* do men. - 
Both Heyns (1974) and Alexander and McDill (1976) report negative effects 
of the number of siblings on "col lege preparatory, curricular .placement, and 4 
the same- effect on academic preparation is expected here. Finally, higher 



ability students are expected to complete more academic courses than 
students of lower ability. >."-' , ■ . \ 

College plans measure the respondents. 1 intentions to continue 3 their 



educations beyond high school. The variable may be considered ,tb be 4 * 

• * if , " . ■ " - 

dichotomously coded, '-so that a value of unity indicates the respondent 

expressed plans' to attend* college, an^ay/alue- of zero indicates no, plans 
to attend college. Positive effects from.academic preparation, ability, 
and the three measures of , parental socioeconomic status ^are expected, but. 
nto a priori predictions are" ma4e /about the effects of sex and the number 
of siblings. Despite they fact that (until recently) mcDre men than women 
s/ctual^y attend college* no^a priori, guesses about the relationship of sex 
on college plans are offered, j^rttcularly when considered net of other 
causal influences. * \> 

Finally, education is considered to be dependent upon all of the 
preceding latent' variables*. Posi ti ve\effects are expected if rom the three 
measure^ of parental status. Like previous studies, students with more 
siblings ape. expected to acquire less education, and women; are expected 
to acquire less education than men, but this effect is not expected to be 
very large in' absolute value;. Ability, academic preparation, and college 
plans should all' h4\ya- positive effects on. educational attainment; further- 
more, College plans will probably have an effect larger iri magnitude 'than 
'the other variables 1 due to its immediate effect of "continuing educational 
attainment' beyond high school. 



>_ V . . • - ■ ^ ■ 

•: ' : • y .• ■ 

• * . •• - ' METHOD '» • . ; 

' A : - -.: v ■'-">. •'• •■■ 

Sample . . .-. " '" " - : ' • 

. ~~ • ' • ' • . • ■■ • . " • •• : ; 

■ , Data for this study are draw* fr6m' the National Longitudinal' Study ' 

' . (NLS) of the High School of 1972. (see Levfciiohrr, et alT, 'l978). . The NLS " 

was' designed to provide data on the, development of educational,. 1 

'■ " .' ' l " • . -■■ •• . ' .-. -, " " . . ' • - ' ' ' 

vocational, and personal aspects of, the lives of adolescents as they make 

the transition "from high school to the aclul t -worl'ii. The totaV^sample 

consists of 22,652 students selected from 1318 schools. The respondents / 

were; initially surveyed in the spring of 1972, -their senior high school 

year* Subsequent follow-up sun(eys wejre .conducted in the fall b£ 1973,, 

1974, and 1976. - Logistical problems with the initial data collection 

V t v. \ V .'^ 

effort prevented the inclusion "of b?tse-year ilvformati on on nearly 6000 ' 

■ * • * ■ * * ■« 

^students;: as a res ultU some important; base-year responses are missing and .. 
the foil owing* analysis is. based on the' 16,683 remaining studehts. The 
sample was further restricted tovsubjects whose racial -ethnic 'i dent/if icatio/i 
was either white, black, o^^^xic^h-Americand jtn the latter tas.e ft was . 
. diacided v not to aggregate- groups; of Cubans, Puerto Ricaris, and others of 

■" Spanish descent into a single group* Of Hispanics dcie to the diverse nature— 

'.• ' ' . ' ' ■ 1 . " . "'■ 

: of their backgrounds and cultural heritage. Rather,, only those who 

*V. identified themselves as Mexica'n-rAmer*ican were included in .these analyses,. 

; As .with most other analyses of - the process of socioeconomic- achievement,: 

pairwise present correlations werejised to estimate the parameters of the 

model; the average, number of whites in the analysis was 11 ,743; the average' 

number of blacks was 1810 i. and the- average number of Mexican-Americans . 

was 493. J ' " •' ' ! * 



eric 



. .Bear in v mind jthat the NLS samplers representative^ of high scbool 

seniors in.l 972^'; it is therefore not necessarily* representative of all 

youths of equivalent age". It' is propab.le that I number of youths 

'dropped out of high school prior to their.senior year. It is also likely 

thfit the dropouts systematically different than those who Remained in 

high school. Moreover, fewer blacks ahd ; Mexican-Americans complete high 

schoo.l ihan v^hi tes. In 1977, for example, among people age '25 '-£9.-86.8 

percent; of whites. completed>high, school , but only 74,5 percent of -blacks,, 

anlfSS.l percent of Hispanics (National Center for Education Statistics, 

•'. •, - ' • i 

1979, p. 224). As a result, these data should not be assumed to be >_.. 
... ' ■ '.v, ' . . • "■ ■ 

representative 'of all whites $ blacks, and Mexican-Americans. Rather, 

they af^%epres.entati ve of high school seniors, and the analysis of •• . 

educational attainment reported in this paper. relates to years of 

^sctfobling attained after high school . /; 

Variables -4- * •■ ' '■ 

■■■ Father's Occupation. The first manifest measure of father's occupa 
'tion (FAOCC; >V0368)~was, a question 'administered in the base-year survey, 
which asked the respondents to indicate the kind of work done by their 

...... • v . , ' * . 

" fathers. , (The alphanumeric names refer to their labels in Levinsohn, et 
al., 1978.) The categories matched, more or less, the census major, 
occupation groups. For this analysis the variable was recoded to the 
average Duncan (1.961) socioeconomic, index (SEf) score for the^ category, 

. as revised to match the-1970 census occupation classification (Hauser 
and Featherman, 1977) . , The second variable (FApCCC0M;\V2468.) was a 

• composite of the individual 's* response to base-year and first-year 
follow-up questionnaire items indicating the father's occupation. This 



variable was coded with the revised Duncan SEI score for detailed occupa- |J 
tion groups. The exact construction of the composite variable is g^ven 
in.Levinsohn, et al. (1978, pp. 76-79). . 

Father's Education . Father's education was measured with two 
manifest variables. The first of these (FAEDCOM) was the NLS educational 
composite, V1627. The second (FAED) was the education question in <the 
first follow-up, V1009. FAED was coded to match the cate<jjw=^s used in 
FAEDCOM* Having done that, the category codes were recodeb, to years of 
educational attainment using midpoint interval estimates^ taken from the 
U.S. Bureau pf the Census (1973). These ,two recoded variables Vow y 
represent years of father's educational attainment in. which gross cate- 



gories have been coded to the midpoint value obtained from the distribution 
of educational attainment among males 25 years of age or over in 1970. ' v 
Mother's Education. Mother's education was measured in a. similar 



fashion.. First MAED (VI 010) was recoded to the same v$ues used in 
MAEDCOM ;( V1.628) * These were then recoded to years of "educational 
attainment, using the midpoint value obtained from the U.S.. Bureau of the.. 
Census's (l973) distMbution of educational attainment among females 25 
years of age or over in 1970. 

Siblings . .The number of siblings has but a single indicator (NSIB), 
computed as the sum of variables V1460, V1461, V1462, and V1463. These 
questionnaire -items asked the respondent to indicate the number of older 
brothers, younger brothers, older sisters, and younger sisters , respectively. 
In handling missing data due to item nonresponse for these variables, a v 
nonzero response to any of the four items accompanied by nonresponse to one 
or more of the other items was. assumed to represent a zero response to the 



nonresponse items. For. example, individuals who indicated they had one 
ol'der brother, but did not answer the other three questions, were assumed 
.to have one sibling. If none of the four items was answered, the number 

* '. m \ . .. ." r ■■ . . i 

of siblings was coded as missing 'data. _ 

.-, Sex . , The respondent's §ex was measured by th^e composite variable, 
SEXCOM ( VI 626 ) . The variable was coded 0 if male* 1 if female. As a ; 
result, positive regression estimates emanating from this variable 
indicate a greater value pf the dependent variable f^or females. 

Ability ,, The latent variable of ability was measured by four 
manifest indicators of achievement: VOCAB (V0614X,,a scaled vocabulary 

score; READ (V0618), a scaled reading score; LETTER (V0619), a scaled* 

■ » " ,^ * » » 

letter-group score;, and MATH (V0620), a scaled jnathematics score,. These 

• * " s» , 

variables were not recoded. They represent scores on standardize^ tests / 
administered to the respondents during the spring of 19?2, their senior 
year of high school. * ^ ; ^- 

Academic Preparation , The latent variable of academic preparation 
was measured by three manifest indicators. These were the number of 
semesters of science taken between July 1 , 1969, and graduation. (SCI; 
V0046), the semesters of foreign languages: (FORLAN; V0053) , and the 
semesters of math (MATHSEM; V0Q74) . 'Gilmartifs et al . (1976) -have shown 
that young men who plan scientific careers completed more math and 
foreign. language courses in high school^ than young men who did not plan 
such careers. Moreover, young women planning such careers took more 
foreign language courses than would be predicted from their abilities. 
It is expected that completion of such courses will not only predict 
successful attainment of plans to enter scientific careers, but Will also 



predict the attainment of additional years of schooling. The manifest * 
variables were not recbded. -• . 

College Plans . Two manifest variables w^re used to index college 

■■■ * ■ ' • - ■ , ■ 

llans. The first of these was an NLS routing question (PLAN1 ; V0385) , arid 

/as recoded unity for those people who planned to enter either a four-year 
college or university, or a two-year academic ^hi or coNege., either full- 
time or part time while woi^hig, apprenticing, or homemaking. Otherwise, 
the-variable was coded zero. J The second manifest measure \of college plans 
(PLAN2; V0386) was based on responses to a question about what the resppn- 
dents planned to do during^ the year after'high School "if there were no 
obstacles." The variable, was coded unity ''for those who said their plans , 
'were to attend either a two-year academic junior college or a four-ye^r ■', 
Icollege or university. .Otherwise, the variable was coded zero. % ■ 

Educational Attainment . Educational attainment was measured with two 
Manifest indicators; . The first of these (EDATT) was V1854, actual ediica- 
ti\onal attainment measured four years after high school' gxfcduati on r and the 

• • • 41 • '-. , ■;• ■ ■■ '. . . \ - , ■ , ; . 

secpnd (EDPLAN) was V1855, planned educational 'attainment measured at the 
s.ame time. The latent Variable, educational attainment, is therefore a 
construction not only of actual years, of education completed by the third 4 
follow-up survey, but also includes, a component, that measures plans for 
addi tional education; Both manifest measures w'ere receded to reflect' yeiars 
of schooling completed or expected to be completed.' .Following Featherman 
and Carter (1976)- two years of attendance in a vocational, trade or business 
school .were coded equal to one year of attendance in an academic sqhooV. 




■'*':'' 1.3 • 

SPECIFICATION OF THE LISREL MODEL 

Obtaining estimates for the model shown in Figure 1 was accomplished 
by using LISREL (linear structural relationships by the method of maximum 
likelihood) , a computer program developed by Joreskog and Sftrbom (1978). 
The LISREL model assumes a causal structure amongst set-of unmeasured, ■" 
latent variables, some designated as exogenous and others as endogenous. 
These unmeasured variables are also related to a set of observed variables 
such that the latent variables appear as'causes of the observed variables. 
The LISREL model, therefore, consists of two parts: the measurement model - ' 
and the structural equation model I 

v These two parts of the model have been described aboye in the 
vernacular. In LISREL temtnology, two random vectors*, nV = (m>. n^s n3».,nif)> 
and = Ui» Sz, ?3r represent the latent endogenous afid exogenous 

variables,, respectively, in which r\ A = ability, r\ 2 = academic preparation, 
n 3 = college .*pl an^sAa^d fi^ = educational attainment; .furthermore, = 
father's occupation/ 5 2 = father's ^iucatT-an, £ 3 = mother's education, 
- number of siblingsv and ^ = sex. : j t 
The model specifies a fully recursive, causal structure among the ^ 

•V- . ■ ( 

latent variables, such that: V \- 

' ' . '.• B n '= r i +' ? ■ •' ••" ■ • .', . <; • V : ■ ' 

where B (4x4), and r (4x5) are matrices of structural coefficients in which 

....... ■. i. . ■ ^ _ • 

r is a full matrix relating the exogenous vector to each of the endogenous. . 
latent variables, and B is a matrix relating each endogenous variable to ■ 
those that follow itin the causal scheme. = (cjYca* ?3» is a vector 
of randomly distributed residuals uncorrected with each other and with % . - 
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The vectors n and 5 are\not observed, but y' = (y-| ky 2 > y$> y$> • 
y g , y 7 . y' 8 . y g » V^. y n ) .'and*, X.' = (x r , x 2> x 3> x 4 , x 5> .x 6> x ? , x 8 ) are 
. observed, such that: : 

Y ■ ; *~ " V ' V ■ : : . • 

# and 



" ■ • . ' ... '. • J 

where e and 5 are vectors of errors af measurement in y and x, respectively. 

These errors of measurement represent both specific and random components 

of variation (see Alwin and Jackson, 1979). They are assumed to be 

uncorrected with n, 5, and c, but may be correlated .among themselves. 

The. matrices A y (11 x 4), and A x (8 x 5) are. regression, matrices of y n ~ 

and of x on £, respectively. 

Let $ (5x5) be the covariance rfiatrix of 5; let -Hf be a diagonal 
matrix of variances fot the disturbance vector, ^ and let 0 £ and 0^ 
be the covariance matrices of e and 5, respectively.. In application, 
some of the elements of the four regression matrices,, and the. four 
covariance matrices, are fixed and equal to preass-lgned values (often zero 
. -or unity) . Other el ements are" free parameters to be. estimated by the method 

of maximum likelihood. iThis "estimation procedure requires that the esti- i 

•••••• '*•'•„• •.. . .* . :•• ' • •• .. . ■ *-v,, 

mates be maximized with respect to some known distribution^, which in the % ■ 

case of LISREL is assumed t& be the multivariate normal . 

For the sake of -simplicity in the following notations, consider 

i } = FAOCC , X 2 = FAOCCCQM , ' . .* . , Xg = SEXCOM , arid Y| = VOCAB , \ 

Y„ = READ, . . . ; Y,, = EDKAN t -. Furthermore, let x, = (X, - I-,), ... , 
2 _ 11 • • v ■ . ', 1 1 ' • 

J. (Y^ - Y 1T ), so that all the variables are expressed as deviations 



S 



from their respective means. This transformation has no effect upon the 
: regression slopes , but does serve to'el^fnate constant terms from the ^ 
equations. v 

With this notation, the structural portion of the model is a fully 
recursive motlel among the latent variables , represented by the following 
structural equations: / ~ 

Hi = YnCi + Y12C2 + YI.3S3 + Yli»€i» + Yi5.^5 + ?1 

.... . ' . 

12 ~ Y21^1 + Y22C2 + Y23C3 + Y2itCit + Y25C5 +■ B2-1H1 +-C2 

, ' " - . ; « ■ . ' ' " . 

113 58 Y3lCl + Y32?2 + Y33C3 +- Y3i+Ci+ + Y35S5 + 3 3 im + 
: . Hi+ = Y.i*l£l + Yi+252^ + . + YU^s* Yi+5?5 + .Bi+l'ni + 

■ . Metrics for the: latent variables have been established by fixing 

.some elements' in the A- and A. matrices to unity. In addition, %^ and 55 

* *.y < -X 

l have been set J exactly equal to thai r respective. manifest indicators, ; r > 
implying that these variables were., measured without error; As a result ; 
of these specifications/ the . metric of ability is measured in terms of 
MATH ,• the metri c .bf academi c, preparation i n terms of MATHS EM, the metri c 
of college-^lans in terms 'of ^l-ANl as . recoded, and the metric of education 
in terms of fuATT as recoded. Among the endogenous variables, the metric 
of; father's occupation is measured in terms^of FAOC'CC.OM, father's educa- 



tion in terms ofTAEDCOM, motherls education in terms of MAEBCOM, and, 
of course. , -siblings in terms of NSIB and sex in terms of SEXCOM. 
It) algebraic form, the measurement portion -of- the model is: 



r 



Xi = X n 



X2 = 
*3 a 

*5- 



C 2 + «3 



5 3 + 5 5 ' 



x 6 " X 6 3^ + 5-6 

Yj = 'M.i.n.1 + ei 

, y.2 - X2j)m*' + £2 

y>'" x 3i*U + e 3 

• >5 a $52»>2 +-«5 
Y6 - *62H2 + £6 ' 

y 7 = ri2 + e 7 

/ys " H3 + e-8 K "■ 
yg - X 93 n3 + Eg . 

yio -eio 



/ 



yii - *ri «♦ -nif..+. en 
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EDUCATIONAL, ATTAINMENT AMONG WHITES 

Assuming the joint distribution of the T9 variables in. the model of 
educational attainment -is multivariate normal , maximum likelihood estimates 
of 'parameters of the 23 structural and measurement model equations were 
obtained usihg Joreskog and Sorbom's ( 197&) v LISREL program. (In particular, 
the LISREL program used to estimate the models employed the corrected 
procedures in the computation of the gamma standardized solution matrix, 
and in the t-values for multiple group- comparisons.) The estimates were" 
computed from. pairwise present correlations for white -1972 high schoal 
seniors. The correlations, means, and standard deviations among the 19 
variables are shown in Table 1* 

When the structural and measurement models were eYtfmaj^ f or -these * 
"data, achi-square goodness-of-fit statistic was eftl culated, ana is shown 
in the |^ rs t row of Table 2. This value^ of 5975L 59 suggests at first 
glanpe that .the- fit of the model is not acce^table^-"ft is we>l -known* 
"however, that, "in large samples virtually- any model tends to be rejected ; 
ais inadequate" (Bentler ?nd Booett 1 , 1980). Thus, 'it is- unlikely that any: 
other theoretical model will fit short of saturation, but art iaTfer native 
nodel , which is "merely a Specialized version of the original model , can be 
constructed;, having estimated "the two competing models, Vchi-squave 
difference test can be used to evaluate tVie statistical significance of 
the parameters that differentiate between the two competing, models. 

The question becomes, which* parameters of the model shall be 
Changed. First of all, the structural equation model is already fully 
recursive, and to change it would defy the logic of the temporal and 
theoretical relationships among these variables. Second, the factor 



v..;,\V ■ 



Table 1 . Correlations, Heans, and Standard deviations among Variables In a Model of Educational Attainment: White 1975 High School Graduates 1n « 11,743) *' 

p FORLAN HATHSEM PLAN1 PLAN 2 EDATT EDPLAN FAOCC FAOCCCOM FAEOCOH FAEO HAEOCOH 7 HAED jJlB SEXCOM 



VOCAB READ . LETTER HATH 



.268 .499, .552 
.315' .443 v .332 



JV8(AB 

READ M "' 

LETTER - 412 - 517 *** 

jUjH .525 ^ .615 .615 - 

SC | .285 .295 .244 .417 -» 

FORLAN ' 394 > 353 - 306 l372 ,333 

JiATHSEH >° 

PLAN T <3fi V - 379 

' mi .308 . 314 '.265 .368 .290 

EDATT .407 .399 .332 .483 .352 

EDPLAN .425 .422 '.318 ,.468 .346 

FAOCC Jig .186 .154 . 218 .131 

FAOCCCOM .210 ,193' .165' .220 .132 

. FAEDCOH .2/1 .249 .202 ';256 .167 

' FAEO ' .2/7- .258 .204 .258 .174. .253 

HAEDCOH .253 .230 .185 .245 .162 .218 

" HAED ' .264 -.235 .195 ,254 ; 1 164 !^17 

NSljB ,.135 -.091 -.026 -.069 -.063 -.112 

SEXCOH '.034 '• .032 



A 



r 



.415 
:365 
.296 

.400 

.382 



.351 
.318 

.377 
.366' 



.209 .169. 
.225 .174 



... > < r 
.645 ' - , 
.630. .625 - 
.581 .481 |^74 - 
.280.. .198 *k .283 
.263 .19$. .. .272 .289 



251 



.198 
.196 
.181 
.181 



.320/ ,225 

.326 .230 
.285 

.298 .213 



.ZJU JM 

( .19.6 ;y M^ , 



.355 ,352 
.355 .358 

,315.' 
.33^ .326 



.637 

.579' .542 



.574 
. 366 
.378 



.139 



088 -.132 -.110 . -.152 -.134 -.070 
.123' -.165 .112 -.196 -,02V -.018 ...029 ,-M, -M 



.553 '.900 — 

.349 .501 .486 , 

.357 .491 .518 .871 - 

.067 -.069 -.063 -.090 -.093 

■.Oil -.017 -.028 -.047 -.047 



.(120 



/ 



Mean 52.34 52.14 / 52.20 * 52.21 3.65 2.77 3.95 .460 . ..377 13,47 14.94 42.61 43.74 12.03 12.02 .11.88 11.86 W. M 
"S.D. 9.63 9.28 8.76 ' 9.34 ' J. 91 2.27 2.00 > .500 ,- M$ 



1„56 2.50- - 22.31. 22.81 / 3.39 3.36 2.72 2.63 lM .50 

— — i I r— l_ ■ , ~ ■ LJ hjlm.m'. — 
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.T^ble 2. Goodness of Fit for the Different Models of Educational' 
Attainment of WhHte 1972 High School Graduates 
(Pairwise Deletion N = 11753) 
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analytic structure could be altered by allowing, for example, a causal 

• «** - , *• 

effect of; the latent factor, mother's education, to influence, one or more 
of the manifest variables measuring ^father's education. This suggestion 
is- rejected also on the grounds of the logi c of the measurement model . 
Third, the initial assuiggtipn that the' measurement. errors .ambng^ the 




manifest variables wefe uncon^lated coul 4 be relaxed. 'Ln this case,-. 

' ^ ' ■■: ,. A ; • . " ;> . ■■ 

there-is no objection to al terirjg *the model , because the initial assumption 

of zero covariance is not only restrictive, but -is^al so contrary to the 
....... ... '■ J ■' ■ 

findings of Bielby, Hauser and Featherman (1977) and Wolfle (1979). " ) 

Accordingly, the off-diagonal elements of the s rwo error covarielnce^ 
. • ... * * * 

matrixes were examined- to see which elements. were most likely to be 

different from zer^. Since' the objective was to find which one o^f the 

a priori assumptions of zero covariance was least probable,- the zero 

restriction was relaxed for. that element of "0 or ^ which gave the 

v largest decrease in the chi-square goodn^ss-of-fi t statistic,. Following 

Sorbom (l'975)^hffi inspection of the L I SREL- produced table of firsUorder 

derivatives (not shown here) suggested that e.. ■- was probably not zero. 

This is the covariance between the. errors of FAEDCOM and MAEDCOM, the 

■* . * • ' » "* - ... 

composite' education variables for father and mother, respectively, 

• Allowing the" covariance between^ fi 3 and 6 5 to be free (i.e*, a 

parameter to be estimated within the model ), the m$del was reesti mated 

and a new chi-square goodness-of-f it statistic calculated. , As. can-be • 

seen in the second row of Table 2, the difference in fits between the 

model assuming uncofrela v ted errors and a new model assuming ft. to be 

nonzero was 380.43. This 1 is distributed as , chi-square with one degree of 

freedom, and is, df course, yUghly significant. Apparently, in the' 



construction of the ttao composite education indices, a systematic component 
of error was introduced into the two measures. The correlation between 



these two . error terms i s .26 ,. 

' .1/. ' • : .: *, , . . ; 



The nfode] with 0* free Kadta chi-square v^lue equal to 5595, 
with 120 .degrees of 'freedom. This is; not a j/ery good fit either; a ; new- 



inspection, of the derivative tables suqgested that 0v. may be. nonzero. 

i •.. .<> < ■,. ■ . . ::• V - ei0 ' 8 • ' ■:■ 

r A new model was therefore estimated allowing this parametfen to be free,. . « 
which resulted' in a 'chi-scfuape^value of 5584.22. wtth -119 -.degrees of 



freedom. -The resuVtrnig w improVem|r)t in\fit is marginal , . even if statis- 
tically significant; because, t.bese variables ^e suis-stantively unrelated, 
andnfhe improvement in fit was no.t largarin relative Jterms, the final 

. ■ ■ " ■ ' ' " -• % V V , * y /. > ■ .■• ., : 

model adopted for Whites was. this one in whi^h 6 3 ,and 6 5 ^are correlated, 

■'V: / - yXv- v ^v" * ■■>■■-'■.; ' . - • 

but all other error, covjiriances ar&^ppci Ti6ti to be zero. 

■ ••• y »' .-■ • ■• y V' . • * • ' '. ■ ' . 

Measurement Model : Whites •' * ' : * 7 V ' y ' 

Having found the best- fitting, most logically p.lausiblemodeWor 

whites, attention is turned, to the measurement properties of, these^ \ ^ 

variables among wh"\£e respondent^, the evidence; indicates that reporting 

errors for whites are most probably random. Only one. nonzero correlation 

among error terms was found, an$ that was between two NCES-constructed 

composite measures of parents 1 education^We 1 consider this finding 

significant— the correlation was not found between respondent's reports, 

' ■ ■ yyy ' - ^ ^ - . . . ; y . 

.but rather between two constructed indicators. Thus, the nonzero correla- 

tion is probably due to some specific covariance. introduced J ntoythe 

composites, rather than to nonrandom errors i^n the original /reports. The \ 

general fining agrees wi th : the results published on Bielby, Hauser and 
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Featherman (1977), who concluded reporting errors were random for '.- 
nonblack men. > '• 

Reporting errors may be random, but they are^ nonetheless substantial 
Parameter 'estimates ,ftir the final measurement model for whites appear in 
columns 3 - 5 of Table 3. Column 6 shows the estimated reliability coef- 
ficients (tha. squared true score observed score correlations estimated 
from the measurement model) . These coefficients are striking in several 
ways. First, they are considerably lower than those previously reported 
for nonblack adults (Bielby, Hauser and Featherman, 1977) and for white 
twelfth-grade youths (Mason, et al., 1976). For example, Bielby, et al. 
(1977, p. 1258)/ found reliability coefficients for father's occupation 
of .85 and .89, while Mason, et al. (1976, p. 466) reported a coefficient 
of son's report of .91 . In comparison, the reliability coefficients for 
NLS indicators of father's occupation were only .67 and .60 . These 
differences cannot be explained here. They may be due to differences in 
. the wording of the questionnaire items (see Featherman and Hauser, 1978; 
Kerckhoff, 1974), to differences in data collection procedures, to 
-differential coding errors, to differential errors introduced during 
keypunching, or even to errors of reporting. In any event, reporting 
✓errors in the NLS data seem to be considerably more- severe than among . | 
other data * sets which address the achievement process. 

~* v Second, it is also striking that the reliability coefficients for 
the background variables are greater in value for the original questions 
than for the NCES-constructed composites. Apparently, the composites 
contain sources of error, (possibly due to additional coding^or to key- 
punching errors) thtf#are f na* contained-vin the original questions. J 



Table- 3. Measurement Model Parameter Estimates for White 1972 High School 
Graduates (Pairwise N=11753) 

Variable - \ * ' 

7 Observed Error True Relative Reliability 

True* Observed Variance Variance Variance Slope Coefficient 

Ability . VOCAS 92.80 47.20 59.30 .887 , - .50 

READ 86.10 33.83 , .939 '' .61 

LETTER 76.78 • 41.85 .768 .46 

MATH . 87.30 28.00 1.0* .68 • 

Academic SCI 3.65 1.91 2.36 .856 .47 , 

Preparation FORLAN 5.14 3.50 .836 .32 

MATHSEM 4.01 1.64 1.0* .59 

College PLAN 1 **. 250 .056 .193 1.0* .77 

"Plans PLAN 2 .235 .109 : .808 .54 

Education • EDATT 2.44 .443 1.99 1.0* .82 

EDPLAN 6.26 1.620 1.525 .74 . 

Father's FAOCC 497.89 162.06 314.21 1.034 .67 

Occupation FAOCCCOM 520.39 206.18 1.0* f .60 

Father's FAEDCOM 11.47 1.36 10.13 1.0* .88 

Education FAED . 11.29 .91 . 1.012 .92 

Mother's MAEDCOM 7.41 1.33 6.12 1.0* .83 

Education MAED 6.90 > .55 -• ■ 1.018 . ..92 



* Fixed val ue 



• Third, unlike Bielby, Hauser and Featherman (1977) who found that 
social background variables were reported with nearly equal reliabilities 
it was found here that parent's education variables were measured with 
considerably greater reliability than father's occupation. 

Among the schooling process variables, relatively low coefficients 
of reliability were also found. For the four measures of ability, the 
reading and math tests were more reliable than the vocabulary and letter- 
group tests. In measuring academic preparation, semesters of math and 
science were considerably more reliable indicators than semesters of 
foreign languages. ; In measuring college plans, a straightforward ques- 
tion (PLANl) about college plans seemed to be a somewhat more reliable 
indicator than a question (PLAN2) which asked respondents to consider 
possible obstacles to their plans; 

Finally, two. manifest indicators were used to measure educational 
attainment. One question .(EDATT) asked respondents in October 1976 - 
four years after high school graduation --to indicate their actual educa- 
tional attainment. The second question (EDPLAN), presented at the same 
time,- asked respondents, to indicate their educational plans. The two 
variables were included for the purpose of capturing both actual attain- 
ments for those who had already terminated their education careers, and 
additional planned attainments for those who were still in the educational 
process. Of these two variables, actual education was slightly more 
reliable* than educational plans. The reliability coefficient of .82 for 
educational attainment is compariable in size to reliability coefficients 
from the 1973 OCG. Bielby, Hauser and Featherman (1977, p. 1258) report 
a reliability coefficient of .89 for their initial survey, and .96 for an 



OCG reirifcSrview (mostly by telephone with the actual respondent). However, 
an OCG mailout-mailback questionnaire produced a reliability coefficient 
for education of .70. Thus, the NLS reliability coefficient of .82 is 
greater than the comparable coefficient derived from the OCG mailed 

\ ■ * • 1 • : . ' " ' ■ ,. V 

questionnaire, but less, than those obtained from the OCG personal ' 
interviews. - 

Structural Model: Whites 

In this* section the results of the structural equation portion of 
the model for whites are presented. The structural coefficients are * 
shown in Table, 4. Later these results will be compared to those obtained; 
for blacks and -Wxi can-Americans; here the concern is only with the white 
portion of the NLS sample. ,As hypothesized above, father's Occupation . 
and both parent's levels of education positively influence respondent's 
level of ability. The number of siblings; as hypothesized, has a negative 
influence on ability. Knowing one's sex does not increase one's capacity 
^to predict one's level of ability; even with a very large number of cases, 
this parameter estimate is statistically insignificant. 

As discussed above Apositive effects of parental status measures on 
academic preparation were expected, and a negative effect from number of 
siblings; women were expected to complete fewer academic courses than men, 
and higher ability students were expected^to complete more academic 
courses. In several instances ,V these assumptions were shown to be wrong.. 
While father's occupational status had a positive influence on the number 
of academic courses completed, the\effects from both father's and mother's 
education were statistically indistinguishable from zero. Women students 



Table 4 . Max1 mum-Li kel 1 hood Estimates of Parameters of the Educational Attainment Process for White 1972 
High School Graduates (N=1.1743) 



Independent Variables 



Dependent • 
Variable 

* 


father's' 
Occup, 

1 — ■ 


Father's 
Educ. , 


Mother's 
Educ. 


Number 
Siblings 


Sex Ability 


Academic 
Preparation 


College 
Plans 


R 2 






? IT 


• 


Standardized Coefficients - 


» 






Ability \ 


.108* 


.157* 


.188* 


-.075* 


.012 




• 




Acad. Prep. 


.073* 


1 .024 


\020 


-.050* 


.-.172* .608* 








College Plans 


.105* 




n7i* 
.U7I 




.035* -.292* > 


. ODD 






Education 


.017 


I .072* ' 


.063* 


-.040* 


-.011 .164*. 


.124* 


.565* 












Regression Coefficients 


* ,S V. ... ' 


f 




Ability 

V 


.047 
(.008) 


.381 

(.042) 


.572.. 
(.038) ' 


-.262 
(.037) 


.185 

(.145) , 




'V. ; ' ■ , 


.16 


Acad. Prep. 


.006 
(.002) 


.011 

(•.008)' 


.012 
(.007). 


-.034 
(.007) 


-.510 .119 
(.028) (.002) 


.. . A 




M" 


College Plans 


.003 
(.000) 


.008 
(.002) 


.013 
(.002) 


-.014 

(.002) 


.031 .017 
(.008) . (.001) 


.090 
(.004) 




.44. 


Educate 


.001 
'(.001) 


.032 
(.006) 


.035 
(.005) 


-.025 

(.005) 


-.029. .030. 
(.020) ('.002) < 


.115 
(.012) 


1 .786 
(.042) . 


.68 



Standard errors in parentheses. . < 1 

indicates absolute size of coefficient equals or exceeds 2.57 times, its standard error. 
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completed about one-half of <a semester fewer academic courses than their 
male counterparts. The higher ability students completed more cicademic 

classes — this was the ^strongest of the six predictors/ , • 

.'.? 

Among the causal forces that influence the .development of plains to 



attend college, Table 4 shows that abilijty and academic preparation are-<~ 
the strongest predictors. Among the background variables, father's 
occupation and' both parent's education variables have positive and signif- 
icant effects. Respondents with more siblings are less likely ^> express 
col plans* Finally, women tend to be more likely than men to express 
college plans, even after controlling for the other independent variables 
in the structural- equation; this effect is small, but nonetheless 
statistically significant. 

Finally, the estimated parameters of the structural equation of 
educational attainment were examined/ Respondents who had fathers with 
higher occupational status were axpected^ to themselves acquire more years 
of schooling. In the event, the coefficient was not statistically 
significant; net of other variables in the equation, father's occupation 
did not directly influence educational attainment. Both parent's educa- 
tional attainment variables influence the acquisition of education with 
nearly equal effects. Respondents with more siblings acquire less 
schooling, although the effect is small once the influence of other 
variables is controlled. Despite the fact that women are slightly more 
likely than men to express college plans, in the event men and women 
appear to acquire nearly equal amounts of schooling, net of the influence 
of other variables' in the model. Examining the influence of the endoge- 
nous variables, one may see that the most important predictor of years of 



education, among high school seniors is the variable which measures' plans, * 
to attend college. This may seem trivially obvious, but it is certainly 
not trivial -in its impact; Those students #ho expressed plains to attend ' 

college, net of ' ability, ^academic preparation, and other background v 

. * <■ .j 

variables, wjll acquire 1.8 years more schooling than their peers without 
college plans. Completing academic courses in high school also influences 
educational attainment, an effect nearly, equal to that of the respondent's 
ability. r 

EDUCATIONAL ATTAINMENT AMONG BLACKS 

This section presents results of the measurement and structural 
models of educational attainmen&tvamong black NLS respondents. Once again, 
it is assumed that the 19 manifest variables have a joint multivariate 
normal distribution, and LISREL estimates of the models parameters have 
been acquired using pairwise present correlations.. These correlations, ! 
meSns, and standard deviations are shown in Table 5. Comparison of the 

• v e ... 

means for blacks wi,th the corresponding means for whites reveals that 
blacks have lower levels of socioeconomic background; that is, they have 
fathers with less occupational status and fewer years of education, and 
their mothers have less education^ They^also come from larger families 
/than do whites. The average scores for blacks on the four ability tests 
were ten points below the average score for whites. Moreover/^ acks . 
completed fewer semesters of academic courses, and not as many blacks as 
whites* expressed plans to attend college. Nonetheless, in 1976 blacks 
were planning to complete oh the average 15.1 year's of education compared 



Table 5. Correlations ^ Means, and Standard Deviations among Variables In a Kodel of Educational Attainment: Black- 1972 High School Graduates (N = 18>0) 



VOCAB READ LETTER MATH SCI FORLAN HATHSEM PLAN 1 PLAN 2 EDATT EDPLAN FAOCC FA0CCC0I1 FAEDCQM FAEO MAEDCOM MAED NSIB SEXCOH 

vocab - t . , ■ . ■ .'•••.•/. ( . V 
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.534 . 
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i 












> MATH .489 


.585 


.587 
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.i 
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>. 








SCI , .163 


.213 


.193 


.277 


























' 0 




FORLAN ^396 


.420 


.366 


. .438 


.416 
























» 




MATHSEH .234 


.257 


.232 


.369 


.491 


.477 


... 




■ A 
















/ 




PLAN 1 .297 


.333 


..305 


.372 


.233 


.378 


.284 


t 






















PLAN 2 .277 


.3?4, 


.275 


.357 


.219 


.356 


.257 


.644 
















i . 




i 


EOATT^ ,307 


.369 


.293 


.345 


'.237 


.375 


.287 


.506 


.498 




















EDPLAN ,345 


.411 


.311' 


.394 


.226 


.379 


.243 


.468 


.476 


.666 
















* 


FAOCC .218 


.133 


.127 


.123 


,035 


.1,81 


.093 


' ,133 


* .121 


.114 


.116 
















FAOCCCOH .180 


.162 


.168 


.152 


.072 


.242 


.113 


v 217 


.17% 


.192 


.189 


.486 


/ "" ■ 












FAEDCOM .208 


.187 


.125 


.159 


.047 


.224 


'.129 


. .206 


.192 


.178 


.225 


.458 


.419 












FAED .220 


.195 


.158^ 


.177 


.075 


.228 


.147 


.232 " 


.213 


.209 


,.255 


.43T 


\ .450 


.845 










VpCOM .246 


.213 


.173 


.198 


.102 


.265 


.135 


.199 


.172 


.169 


.207 


.335 


.321 


.480 


.483 




y 




MAED .251 


.223 


.182 


.213 


.106 


.290 


.148 


.238 


.191 


,193 


.215 


.359 


.341 


.480 


.567 


,834 






. NSIB -.209 


-.173 


-.122 


-.161 


-.050 


-.261 


-.134 


-.193 


-.167 


-.159 


-.162 


-,168 


-.175 


-.255 


-.263 


-.304 


-.317 




SEXCOM .033 


,041 


.105 


-.095. 


-.070 


.080, 


-.078 


.003 


. -.005 


.2B8 


-.014 


-.045 


-.005 


-.025 


-.022 . 


-.'045 


-.024. 


.077 


Mean 43.11 


42.92 


42.67 


42.09 


3.25 


2:05 


3.67 


.418 


.368 


13.1? 


15.13 


27.27 


28.52 


' 9.94 


9.95 


10.59 


10.62 


4.5f 


, S.O. 7.87 


8.74 


10.25 


8.18 


1;63. 


2.01 


. 1 .79 


.493 


.482 


1.42. 


2.47. 


19,26 


20.54 


.2.97. 


3.01 


2.88 


.2.95 


• t 2.92 



to the average for. whites of 14.9, even though they had actually attained 
13.2 years compared to the average for whites of 13.5 years. 

The following has been mentioned before, but ft is worth repeating: 
the NLS sample is representative of high school seniors in 1972; it is 
therefore not ne^ess-arily representative of the corresponding age group 
of all youths. Among whites, for example, 49 percent of the NLS sample 
is male. This figure compared favorably with the 1970 census figures for 
the corresponding age cohort; in that year 50.4 percent of the white age 
cohort was male. In cpmparison, the 1970 census indicates that 49.3 
percent of the Negro age cohort was .male, but in the NLS sample only 42 
percent of the black 197? high school senior class was i^ale. , The discrep 
ancy is due, in all likelihood, to more black males dropping out of 
school prior to graduation than either whites or black females. As a 
result, these data mask to some unknown extent the true differences * 
between the races. ^ 

When the structural and measurement models were estimated for the 
Jjjacjc subsample, n as shown in Table 6 a chi-^squara goodness-of-fit\ 
statistic was obtained equal to 851.52, indicating a poor fit between |' 
the estimated and the observed covari'ance matrices. As before, the model 
was reestimated after relaxing the assumption of uncorrected errors of 
measurement. The-! firs t-or%f derivatives suggested that the correlation 
between e 5 and e 7 would most likely improve the fit of the model; these 
were the errors in measurement |o;r /semester^^ 

math. With Q. free; the fit of the. model improved significantly. 

G 75 • ,..\ 
^Another- examination of the first-brder derivatives suggested that Q fico 
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Table 6. Ge^dnjess of Fit for the Different Models of Educational 
Attainment of Black 1972 High School ■ Graduates 
(Pairwise N = 1810). 




Model 



d.f. Prob. 



A X 2 



d.f. Prob. 



- — —f—^ -— 

Uhcorrelated errors ' 


851.52 


. 121' 


, 0-0 


_^ — : — t 






£7»s fr : ee . 


706.67- 


1 20 


0.0 


.144.85 


1 


0.0 


C7»s,; <5s^3 free 


619.74 


119 


0.0 


86.93 


1 


0.0 


£7»s» <55»3>. £n>a free 


. 614.12 


118 v 


0.0 


5.62 


. 1 


.01 8- v 



v . • 

k>- ■■■■>'■ 



... ; V ■ 
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should also be; a free parameter^ Thi.si'is ^ 

measurement errors of the p^ehit's compos U 

- • ■ ■ . . . . . . ; .. * * , ■ 

became the final model; relaxing a further assumption aboQt cdrto.sTa.ted . 
error terms yielded, a model only marginally better in fits fit. ; -t6#he" 
observed covariance matrix. i'. :-':>V- N .... 

«* • • : " i : . . . : ' ■'..■■"•/..'.».■' • 

Measurement Model: Blacks V> /V v , ; - ' . ■ ': 

■ ; When Bielby , Hauser. and Feathennan (1977) exa^ 
reporting errors among status/variables, they found, " that!. ^epd^: of ; 
social background and achieye^nt variables' by. nonfrlack males sire subject • • 
t6 strictly random errors, whrlexr^rts by biack niales -appear subject; tpVV 
significaflt:pQ-nrandom error" ( ; 1977\pv 1242). While the present analysis,; 
appears to confirm their conclusions about the nature of measurement 
errors among whites, these datia .do not\ompletely! support their conclusfohs 



about blacks. V\s discusse^v^pve, the best fitting model for blacks 

■ ■ ■ ' ^'^ [h ' ' > - " iW : '••'V.';.. " 1 

<sugges%ed nonzero covariances tfetweeri errors of measurement for ; £wo pairs 

of variables. One of these was ibetween .FAEDCOM an^I^EDCOl^ ,^ Result which 

matches the finding from the analysis of f|e whi t^subsample, but these 

Jtfere NCES-constructed variables| *aind their correlation may result from 

'sbme -systematic error introduced : in, their construction, not necessarily . 

in the initial reports of parent^ ^ducation. .Anotherj nonzerd' eWr£ 

covarTance was found to exist bel^^i the errors ^of ^estep^r science 

and math. >0ut these data were Jja^WWplied by* the .respoitdents; they, were 



•fir**-* 



reported by the responde^s^cl||o^^ 'Thus* the possitive correlation 
between es anc/e 7 , whi ch'ifi^Jed' .32, indicates that the schools attended 
,by blacks reported |j^es^^ ,and science with more consistency ;Tthan 



would- have occurrjed if the reporting errors had been random/ In othfef ■ 
words, while evidence ifc^s found Errors of measurerae,ht> 
amlng blacky, the variables involved' Weffe not/ self ^ rep We wotild % . 

therefore not want to conclude j; as dicKBielby, Hauser and Fe'4 k th.6^n ( 1977) ; v 
that reports v |^njp/.bl:acks/weriB ,;sufa • ject ; tp v.s1;g;rri f i cant ponrandom . error. ' 
. -There is: plenty pfy evidence, hbw^vef, to indicate the existence of vv 
random reporting terrors among blacks/ Table 7 gives the. measurement model 
parameter estimates for. blacks; co^ gm^ 6 of -the table shows the estimated * 
reliability coefficients. When the results for whites were previously 



compared to earlier studies, lower values of . reliabalitie,$;W 
;the BUS da#a.. Among blacks, however, the reliability s.eein.V 
to.be more in line with values previously published;^ /t'-^rV'exampies/Blelby^^' 
Hauser tfndFeatherman (1977., p. 1262) repotrt reliability coefficients for 
black! niatleS' in the neighborhood of .§6 : for father's occupation, and .89 
for father Vs-je5jjjca.tion. In comparison, the present model yields estimates . 
of i: 5 G^: a n ti V 49 ' f P r t h e two measures of father's occupation, and |78 and; 
.94. for the two measures of father r s, education. 

As seen above for whites, the'; r^l i at)i^i1;ie5 are greater forthe 



■ f ; 



•..original parental education questions than "for the^pnstructed composite 
measures.. In addition, blacks report theiVr-.paren£(s^ educational attain- 
ment with great^r'accuracy than they. repdr^ occupationJ 

Among the endogenous variables, • 'thieVfoutf ability _ measures seem to : 
be as reliably measured for. blacks, as for whites. College -plans are 
measured with, equal reliability among blacks, and only .modestly less than 
among whites. Afid as seen for whites, there seems to be some discrepancy 
among the reliability coefficients for academic preparation. Among' whites, 



Table 7. 'Measurement Model Parameter Estimates for Black 1972 High School 
''Graduates (Pairwlse N = 1810) • - . . 



Variable 



True 



Observed 



Observed 
Variance 



Error 
Variance 



True 
Variance 



Relative 
Slope 



Reliability 
Coefficient 



•Ability 



VOCAB 
READ 
LETTER 
MATH 



'61.93 
76.38 
105/01 
• 66.92 



32.22 
27.98 
56.56. 
27.28 



39.64 



.866 
1.105 
1.105/ 
1 .0* 



.48 
.63 
.46 
.59 



\ 



Academic 
Preparation 



Col lege 
Plans 



•.Education 



SCI 

F0RLAN 
MATHS EM' 



PLAN 1 
PLAN 2 



EDATT 
JDPLAN 



2-. 64 
4.06 

■ 

.243 
.232 



2.02 
6.11 



2.04 
.57 

2.22. 



.083 
.085 



.64 
2.07 



.967 



X 



,160 



.791 
1.900* 
1.0* 



1 . 0*i 
.958 



..J$f* • ^1:711 



.23 
.86 
.30 



.66 
.63 



.68 

m 



Father's 
t Occupation 



FAOCC 
FAOCCCOM 



370.47 
421.68 



183.97 
216.77 



204.90 



.954 
1.0* 



.50 
.49 



Father's FAEDCOM 
Education FAED 



8.83 
9.05 



1.97 
.57 



6.90 



1 .0* 
1 .109 



.78 
.94 



Mother's - MAEDCOM 
Education MA#5 



-a. 



8.29 
8.69 



2.17 
.35 



6.23 



1.0* 
1.157 



.75 
.96 



• 9 /) 



*F1xed value 



science arid math courses were measured wi th greater reliability than 
courses in foreign languages. Among blacks, howey$r f foreign language • 
courses were measured with considerably more rel i'atyj 1 i ty :: :; than';' th$'<o thef ;;. 
•two subjects. • tv • 

The -nteasurement-of educational attainment. among blacks was rrot as 
reliable as a^ng^Whfte^ whites actual attainment was;- • 

slightly more reliable as an indicator of educational attainment than 

* • • ✓ 

was planned education. Comparison of these reliabilities' to those 

reported by B1 el by, Hauser and Featherman (1977, p. 1262) revealed 
that blacks in the NLS sample report their schooling with Considerably .; 
less reliability -than blacks in the OCG study';. even when the OCG ■•• ' 
question was included. 1n a maileo questionnaire. '.. 

••in sum, the suspicion that whites and blacks would exhibit differ- 
ential levels of measurement error seems justified by the evidence. 
Particularly ampn.g the background variables, blacks seem to report status 
levels of their parents wljth greater error than do whites. Among the 

> 

endogenous variables^ there appears to be little difference in reporting 

■ ' ' ' v ' • * 

errors ^ except for the miX!.of;vy^ables , which measure academic prepara- 

tion, and educational attainment. s ■ ' 

Structural Model t ■ Blacks 

• W : .. ;■ . ' '. ; : ■ 

r This section reports: the results of the structural equation portion 
of the model for blocks. The structural coefficients are shown In Table 8. 
While the primary Interest here 1s with the results for the black subsample, 
some comparisons will be made to whites, These comparisons will be informal 
here; later a formal statistical test will be developed-to compare the 
.relative sizes of the regression slopes across subsamples. 



Table 8/ Haxrmum-Likelihood Estimates of .Parameters of the Educational Attainment Process for Black 1972 
High School ' Graduates (N = 1810) 





1 V ' 






'Independent Variables 


•. 

i 


. t 


Dependent 
Variable 


Father's . 
Occup. 


Father's 
Educ. 


Mother's 
Educ. 


Number < ; 
Siblings Sex 


Ability 


Academic 

II u A nA uh lit An 

Preparation 


College « 
Plans k 




t 




i 


Standardized Coefficients 






Ability 


. .183* ; 


".006 


.134* 


-.078* .032 








Acad. Prep. ' 


.122* 


-.038 


.045 


-.053* .048* : 


.429* 






College Plans' 


,012 ' 


J .119* 


'.007 ' 


-.030 ' -.016 


.372* 


.358* 


i 


Education. 


-.044 


.092* 


- .020 • 


.009 '-.001 


.235* 


.121* 


.525* 



• ■ ' ' Regression Coefficients 3 

Ability. ,079 .015 •' .409 -.272 .487 ' .13 

(.021) (.102) (.085) . (.067) (.314) 

Acad. Prep. .010 " -.018 .027 -.037 .142 ( .084 ■ .43 

(.003) ' (.0ft) (-011) • (.008) (.042) (.006) 

College Plans .000 .017 '.001 -.006 .-.014 ' ' ' .021 ' M . .36 

(.001 ) (.006) (.005}, (.003)- (.019) ; . (.002) (.015) 

Education -.004 .041 -.011 .006 --.003 .043 ,.112 1.659 .61 

(.003) "' (.016) (.013)' (-.009) (.049) (.006) (.039) (.102) 



Standard errors in parentheses. • 

indicates absolute size of coefficient equals or -exceeds 2.57 times its standard error. 
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Among blacks, the important predictors of ability are father's 
occupation, mother's education, and number of siblings. The first two 
have positive effects; the latter has a negative effect. These were 
predicted. Unlike whites, the influence of father's education among 
blacks has no influence on ability. And just as predicted, and already 
found \o be true for whites, one's sex has no influence on ability for 
blacks. In other words, there seems to be little that differentiates- 
blacks and whites in the structural coefficients for the determination 
of ability. ^ 

Neither does there seem to be much difference between the^e groups 
in the determination of the semesters completed of academic courses. 
Both blacks and whites with fathers of higher occupational status take 
more academic courses, but neither father's nor mother's education has-: 
any direct effect. Haying, more siblings decreases the ni^^r of acadenpe^ 
courses completed in^.ii^gli^^ool , but higher abili^-5tt|dents, wheifhefv-Y v 
black or white ^ complete more*academie couirs'es^ 
difference between these groups is in the effect Of one's sex on academic 
preparation. Among whites*, as already seen, women completed about one-half 
of a semester fewer academic courses than did men. .Among blades, women 
completed more academic courses. The metric coefficient suggests that 
black women complete about one-seventh of a semester mpre academic courses 
than black men, after. controlling for the influence of all other variables 
in the equation. Nevertheless, to substantively interpret these differ- 
ences between blacks and whites may be presumptous, because the differences 
•may be an artifact produced by the measurement portion of the model. As : 
previously seen among whites, math and science courses are measured wi'th 
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greater reliability than courses in foreign languages. Among blacks, 
however, foreign language courses are measured. with greater reliability 
than either science^or math courses. As a result, the latent variable 
measuring academic preparation is weighted in favor of math and science 

'if ■ • 

for whites, but in favor of foreign language courses for blacks. It is 
also true that that women, regardless of race, complete more foreign 
language course% than men, but men take more-science 'and math courses 
than women. Thus, the latent Variable measuring academic g)f>eparation 
favors those courses taken by males among the* whites, but favors courses 
taken by females among the blacks, jln one sense, then, these differ- - 
ences are an artifact of how reliably academic courses are- reported 
for blacks and whites, and should probably not be interpreted as 
representing substantive differences between the races. ; 

^^Differences in the determination of college plans between blacks 
and whites do r\ot appear to be important. For whites all the predictor 
variables were statistically "significant. This is not the case for blacks, 
for whom only father's education, ability and academic preparation were 
significant. But when one compares their metric coefficients, one sees 
that they are not very different in size. 

Examining the coefficients for educational attainment, once again the 
similarities between blacks and whites are more striking than their 
differences. For both groups, father's occupation has no significant 

direct effect on education, but father's education does. While the 

.* * 

effects among whites for mother's education and number of siblings were 
significant and in the direction hypothesized, the effects of these 
variables among blacks were insignificant. For neither group is. sex a ■■' 



s1gn1f1cant;pred1ctoi:Vof educational attainment. Among the endogenous 
variables, also, thejeffects fc acrpss groups are nearly identical. Blacks ; 
who expressed plans; to attend college completed on the average another 
1.7 years of suppling; this compares to. 1 .8 years for whites. Moreover,' 
for blacks, as for whites, the relative importance of ability exceeds 
that. of academic preparation. 

In sum, the similarities of effects between blacks and whites are* 
more striking than the differences. The coefficients do, of course, vary 
between the groups, but the direction' of effects are jcrften identical, and 
the relative magnitudes one coeffi- 

cient which exhi bi ted the-;groMps. This was the 

net influence of ;9n6^;ieX ,on the tiumb^r of acad|Bmi^!bourses completed in 
hi gh . school . Among whi tes , males took more acadebi^c^Mrses , among blacks , 
females took more academic courses. As discussed above, however 14 , male- 



female differences between blacks and wHiJe's^are confounded with effects 
of differential reporting errors- of man^^flieasures of academic prepar- 

ation, and it should be with reluctance^that arlyone interpret this 

■■ \ , 1 \ 

particular result substantively. lV . ; :i V T**' ' 
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EDUCAT IONAL An^I^'^T. ^^^^^ll^rAMERICANS 1 

In this section the resUll^^|j^^^Sj!i.t^T»t • and structural models of 

educational attainment among Me|f,ca^ are presented. 

V''i.\V-'"v , *V. v 'i ? V'.»"V'*,'.v. . 
As before, it is assumed that th^; ; 1^^n4fe have a joint multi- 

variate normal distribution, and^^jf&^i^^AtesVb^H'he parameters have 

been acquired using pa i rwi se . preserit{^r);e.1« tiqniv< ; - : |he§.e correlations, 

means, and standard deviations forMexi&a^ Table 9. 



Table 9. Correlations, Means , and Standard Deviations among Variables In a Model of Educational Attainment: Mexican-American 197? High School Graduates (N93) 



VOCAB READ LETTER^ HATH SCI FORLAN MATHSEM PLAN1 PLAN 2 EDATT EBPLAN FftOCC FAOCCCOH FAEDCOH FAED MAEDCOH flAED , 



,NSIB SEXCOH 



'VOCAB . — 

READ .600 

LETTER. .338 

HATH .379 

SCI .145 

FORLAN .155 

HATIISEM .064 

PLAN I .271 

PLAN 2 .154 

EDATT .254 

EDPLAN 256 

FAOCC .096 

FAOCCCOH .080 

FAEDCOH. .110 

FAED .134 

HAEDCOH .106 

HAED' .123 
NSIb' -.259 

SEXCOH .065 

Mean 44.19 



.511 

.624 . 
I .203 

.267 
! .217 

.346 

. 290 ' 

.379 '• 

.407 

.195 

.113 

.109 

.166 

.115. ' 

.120 
-.154 
-.036 



.566 
.140 
.228 
.175 



.290 
.270 
.402 



.314 ( .334 
.219 .333 



.247 
,221 
.109 

.in 

.007 
.031 
■.040 
•.005 
■.070 
.125 



.400 
.422 
.185 
.122 
.001 
.120 
.032 
.094 
-.146 
-.120 



.176 
:526 
.181 
.238 
.155 
.262 



.292 
.170 
.186* 
.150 
.211 



.062 -.092 

-.017 -.103 

.035 .020 

.015 .050 

.017 .083 

-.015 .105 

-.082 -.008 
-.158 



.225 
.243 
.259 
.333 
.113 
.061 
.129 
.089 
.074 
.076 

.008 -.038 
.075: -.184 



.615 
.494 
.512 
.075 
.060 
-.013 
-.071 
.024 
-.010 
•,058 



S. 0. 7.62 9.34 10.12 9.12 1,56 1.95 1.77 .482 



.38,1 








1/ 
'f 


1 ■ 










.463 


,678 

W. 


















.007 


.136 
















.072 


,022 


.051 


•634 


i -" ., ' 












.083 
.009 


. . 105* 
.056 


.130 
.101 


•508 
-488 


,482 
.464 


.801 








M.V.. " 


.066 


.084 


.105 


•311 


.280 


'.506 


.457 








.022 


.102 


.084 


' .352 


.303 


.436 


.481 


,802 


» * - 




.054 


-.067 


-.105 


-.143 


-.192 


-.114 


; .116 


-.156 


-.159 




.084 


-.021 ' 


-.079 


.072 


-.006 


-.049 


-.060 


,038 ' 


.065 


.061 


.315 


12.97 


, 14.39 


28.84 


28.47 


9.35 


9.48. 


9.11 


9.18 


4.51 


.465 


1.32 


2.25 


20.85 


20.55' 


2,80 


2.82 


2.32 


2,35; 


2.48 



.49 
.50 



Comparison of these meanj to those of whites suggests that Mexican-Americans 

* . ■'•«§. 
■■ . i% ' • ■ v 

have Tower levels of socioeconomic background, and have ability scopes about 

ten points less than those of whites. Mexican-American youths completed 
fewer semesters of academic bourses than whites, . and fewer /Mexican-Americans 
expressed plans to attend college. These means are in close jcorrespondence 
to those of blacks, who also exhibit lower levels of socioeconomic back- 
ground and lower test scores. In 19^6, when asked about their planned 
levels of educational attainment, Mexican-Americans responded on the* average 
that they planned to complete 14.4 years of schooling; * the corresponding 
figure for whites was 14.9, and. for blacks was 15.1; at the same time, 
Mexican-Americans had actually attained 13.0 years of. schooling, while 

blacks had attained 13.2 years, and whites had attained 13.5 years. 

''*.*■'. - . 

• ' fthen the structural and measurement models were estimated for the 
Mexican-American subsample, as shown in Table 10 a chi-square goodness-of- 
fit statistic was qbtained -equal to 440:60 with 121 degrees of freedom. 
Examination of the first-order derivatives suggested, as for whites, that 
the error terms for FAEDCOM and MAEDCOM may be correlated. A new model 
with this parameter free resulted in a chi-square value of 411.91 with 
12ft degrees of freedom; this was a significant improvement in fit. A new 
examination of the first-order derivatives suggested e\\ and e 8 may be 
correlated. The resulting imftrgtfement of fit is marginal, even if statis- 
tically significant; because these variables are substantively unrelated, 
and the improvement in fit was not large in relative. terms, the final 
model adopted for whites wis the one in which 6 3 and <5 5 are correlated, t 
but all other error covariances are specified £0 be zero. This happens 
to be the identical model as adopted for whites, and suggests that neither 
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Table 10. Goodness of Fit foft th'eV Different Models of Educational Attainment 
of Mexi can-American 1972 High School Graduates (Pairwise" N=493) , . • - , 



Model 



,2 



d.f. Prob. Ax 2 : d.f. Prob. 



Uncorrected errors 
'65 .3 free 
6s»3"» eio>e free 



440.60 ' 121 0.0 



411 .91 120 0.0 28.69 1 0.0 



406.43 ,119-. h 



5.48 .1 ; ^*0t9 
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whi tes nor Mexi can^^Hcans report these vaH^blW, With any substantiate 
systemati cally correlated' errors, : V ? ■•; 

Measuremeht Model: Mexic^ri-'Aniericans 

Reporti ng erroi?s ' for Mexi can-Ameri cans are concl tided to -be basical ly 
random; the only: -^.ivfflftables' with substantial covariation. b.eftweeh their 
errors rare. NCES-censJ:ructed variables , and the systematic component of 
covariance could have been introduced in. their construction. While the 
errors of measurement may ,be random, they are nonetheless substantial ., . 

the coefficients' 'are shown .in column 6 of Table IT.- Compared .to/ the 

■ . -V.V" cV.';c5:%v : f;:'::'V.; . • .• ' > '^\;--.. •>•;•••.•' '• 

estimated reliabil i ti es ; among ;whi i;es , the Mexi can-Ameri can respondents 

report their father's QccupatiQ^as reliaWy, or as unreliably, as among 
^whites, but both whites ilnd- Mexican-Americans exhibit reliability coeffi- ' 
cients greater than among blacks;, reliabilities of parental education 
were moderately less. for Mexican-Americans than for either whites or 
blacks. For all three groups tjie reading and math subtests >of ability 
ilere more reliable indicators than the vocabulary and 'letter-gro;U&!^- 
subtests. • In measuring academic preparation among Mexi can^eri cans, 
v'path and science courses ar^. rel i able- than foreign 1 anguage courses . 
; Between the two rapnifest measures of education, planned education is 
^apparently somewhat more reliable as an indicator of educational attain- 
ment for Mexi can-Americans than is actual education; this is in contrast:^ 
fd^he results for' both blacks and whites, for whom actual education was 
the more reViabl^'i fidica tor. 

Some of these. differences in reliabilities for the three groups are 
noteworthy. For example, both whites and Mexican-Americans report their 
father's occupations, college plans and education more accurately than do 



Table 11. Measurement Model Parameter Estimates! for .Mexican-American 1972 
High School . Graduates (Pai rwise.Ns.493) v .' r - .. ; r v.. - - 



'^yarfabl 


e 






rrrrrr, ■ 






True Observed 


UDdCiVcU 

Variance 


Variance 


. irue , 
■Variance 

f- °\ . ; 


Pol a+ 1 \/0 

"Slope v '\ . 
X.. 


r\c 1 1 aDl 1 1 Ljr 0 

■ Coefficient * 


Ability 


VOCAD 
READ 
LETTERS 
MATH 


58.01 '■ 

•87.15 
'102,13 
\ 83.00 '. 


• 36.33 
* 25.90 
61 .05 
33.78 


.49.23 "., 


.664 .;. 
.• . , 1.115 
. - - .913 

1 .0* : 


.37 
.70 


Academic- 


SdT 


2.43 


1.47 


2.20 : 


,662, 


■' . . .* * 

.40 : ' 


-Preparation 

• ■■ ■. . 


"FORLAN 
MATHSEM 


* 3,79 
3.13 


3.29 
.93 




.478 

lO 1.0* 


.13 

' . 70 5 ;V 


■ ■'*■ " 7 . •*• • J 

Col l iege : - 
rlarrs ••• - — _f 


■ * .' * ■•■* "■ .. 

PLAN 1 

ni AM 0 ■ 


..• .232 
V.. : :216 ; : 


♦ > . 

' :058 
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Education 
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5.39 
5.49 


1.29 
.71 


. 4.14 


1.0* . 

1.074 


: .77 
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blacks, 'btft the reports of parental education are i n ^general more^accurate ^ 
for whi tes and blacks *than for . Mexican-Americans, Because, the level of 
. mea s u reme nt jfrror varies among the three groups , one should expect ordinary 
least-squares regression estinnkes *to vary among the three groups as a 

function of differential measurement -erroriso It was our initial suspicion 

■ *■*■■ ■ . > ■ ' ** ■'.*',"■ 1 • . ' . * - - ' ■ 

that there existed differences in* measurement error that led us< to eschew 
the usual regression approach. in, favor of LISREL; The suspicion has now- 
proved, to be a well -founded one. Whites, blacks £nd M6^caii^AnieH cans do ' 
riot report ec^£atj^ variables with equal reliabilities; as a 

result \ pa^t* comparisons of the differences in the process of educational ,- 



attainment^ which were based on uncorrected regression coefficients*, have 

pro&ably resulted in exaggerated claims about ^ethnic-poup differences 

.i ' * * *.'*■**■ ■ . • . « * ■• 

■ in how individuals come >to acquire different amounts of schooling. \ > 

" • • ■ .i • ■ ; *■ '* '■*■' - , rt " 5"« * * ' ft ' 

StrCictural MgdeT: tiexi can-Ameri cans . ' / . ^ 

; ; Jn.: thi>^ectto.n \-the* resxil ts; of ' the. stfuctural ; ' equation portion of : 
the mode 1 ' for Mexi Cap- Ameri cans are presented - The structural coefficients 
are shown Aft Table 12. Here these "coefficients will be informal 1/' cojnpsi red 



■V. 



to those of whites, while postponing for the moment a formal. .test of 
statistical differences;.- ■ .• 

• :/ Among Mexican-Americans, the important predictors of ability jar'e 
fither's* occupation a number of witlings,, but only the latter is . 

f statistically significant at the .01 level. Unlike blacks and. whites, 
Mexi can- American tyQmen scored Tower on the ability factor than did men^ 
bu.t the net difference was not stat-i^stically significant. :' The detrimental 
influence o.ffmdre siblings was greater among Mexican-Americans than among 



Table 12. Maximum-Lfahood Estimates of Parameters of the Educational Attainment Process for* Mexican- America^ ' , 
1972 fltgh School Graduates (N=493) ' ' . ' ' :' > * V" «" 

■ : • • '" " ... Independent Variables' '• V \, , 



Dependent . % Father's 
Variable ' Occup. 


•Father's 
Educ. 


i . . ... 1 
i- ■ * « 

14 J. L 1 1 

.Mother's 
Educ, 


Number '••<; ' 'Academic' 1 4 
Siblings , §ex AljU'ltV Preparation 


4 
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4 
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. " ' ' x 
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• ■ Standardized Coefficients 
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-» 
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. .016 V 
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.023 
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£142) (.693) . 
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.0/ 


Acad. Prep. -.002 , 
■:. ' : ,' v ." (.008) 


.024 ,. 
(.053) 


■ .031 , 
(.04,7) 


.025 ,'' -.582 ,087 * ' ' 
(.030) (.147)- (.012) & 




r i 


.22 


College Plans'" .003 
(.002): 


-.036 
Ci014) 


. .010 ., 
(.012) 


.006' -.069" .026 
•(..008) , (.040) (.004) \ 


• :049 ■ 
(.018) 




,30 . 


Education -.007 
(.004) 

1 1 ... i* 

" ' ■\ 


.064 , 

C030) ; 


.009 
(.026) 


-.008 .085= .030. 
(.017), (.084) (.009) - 


..106 ' ■ 
(.038), 


11381 
(.171) 

* 


.58 



Standard errors In parfenthesps. , 1 

. : .... > . ' , ' * ■ *i . . ' ! ■ ■ ; ' « ? , ,A 

♦Indicates absolute size, of coefficient equals or exceeds 2.57 times ifs standard error. 

*• i • ■.*.»' 



either whites or. blacks, but the influence of parental .education and 1 
father's occupation anting* Mexican-Americans were statistically indistin- 
guishable from zero.- 

In- the determination of academic preparation, among Mexican- Americans 
none of the social background variables were statistically 'significant, but 
ability and sex were. Increments to ability produced additional academic % 
preparation of the same order -of magnitude as among both whites and blacks.' 
The Mexican-American- m^,; like the whites, completed more academic courses 
than did womeVu Note here, as in the equation predicting ability, that 
only about one-half as much variance is explained for Mexican-Americans 
than for whites. ■'- ^ 

In developing plans -to attend college, the Mexican-Americans, as do 
whites and blacks , depend primarily on ability and^academic preparation. 
None oT i? the. social background variables are statistically significant. . 
In this instance; all three groups seem to be nearly the same., 

'4 . . . * * . ' " • ' ' .' 

. + Examining the. coefficients for educational attainment,. the similar- 
ities among the three groups are more striking than their differences. 
Among 'the background variables, there are some differences, but it* cannot 
be said that the^ consistently favor or disfavprany group. Thus, for 
none of the groups is the effect of father's occupation statistically 
significant; for Mexican-Americans the influence of father's -education ;. 
is greater "than that , for blacks and nearly twite that exhibited among* • 
whites^ but the influence of mover's education among fwth'Mexican- 
' American? and blacks is negligible, whereas among whites there exists a 
positive effect of mother's education on educational attainment. 
Additional' brothers or si&iers is less a detriment to a Mexican-Americans 



and blacks than to whites. ■' For none of the groups are either men or women 
^ advantaged in terms of edufcational attainment net of the influence of 
other variables In the model. For all' three groups, the most important 
•predictors of education were the endogenous variables, ability, academic 
preparation, and college plans.: The effect %f ability was slightly 
larger among blacks than among the other two gfbupsf, while the effect of 
academic preparation was marginally greater for whites than for Mexican- 
Americans.*! Those whites and blacks who expressed plans to attend college; 
actually attained about 1.7 additional years of schoolij^ on the average, 
— but Mexican-Americans attained only 1.4 yeajrs. v - 

In sum, the similarities- of effects jamong/Mexi can-Americans, blacks, 
and* whites are more impressive than^h^^fferences. The coefficients do, 
; >pf course, vary among the three groups", but the direction of statistically 
significant effects are most often 'identical , and the relative magnitudes 
are often Close in value* The questibn that remains unanswered is whether 
the differences that do exist between the two groups reflect substantive 
differences, or whether they are differences that might have been expected 
. to occur by chance.' It is to this question that attention Will" now be 4 
directed., -.' m . * _ 

, COMPARISON OF STRUCTURAL EFFECTS ACROSS GROUPS 

* Having obtained estimates of ; ^he parameters of the model of 
educational attainment for* whites, blacks, and Mexican-Americans*, it can ^ 

now be asked whether the differences in estimated parameters result from 

! ; • . . . v .. \ f .. . . 

■:■ random sampling fluctuations, or whether /the differences resfrtt fronureal 

' • ' V « ■ ■ > - \ • Vf.'" :. /' 

differences in the process of educational attainment among the thf&&- 



groups. To effect this analysis, the model is estimated for all three 
groups, specifying for each group the most appropriate measurement model. 

While the same structural model is specified for all three groups, the 

' Si- 
estimates of the structural parameters are allowed to vary as they will 

across the three groups. Then a new model is constructed, specifying 

that the parameter estimates in the gamma matrix (effects 'from exogenous 

to endogenouSNvariables) and beta matrix (effects from endogenous to 

subsequent enddgefious variables) are invariant across !t^l^^^]^e ; ^groups. 

If the goociness-of-fit statistics between these two models do not vary 

significantly it may be concluded that specifying invariant structural 

effects .across the groups does not seriously erode the ability to fit. 

the model to the data. If, however, the. two chi-square values are 

significantly different, then -it would [?£ concluded there are differences 

among the groups large enough to seriously erode the model 's ability to 

reproduce the observed covariance matrix. This approach, in fact, tests 

for statistical interactions among the structural coefficients across 

the three groups. Rejecting the hypothesis of invariant gamma and beta 

coefficients is therefore equivalent to concluding that the structural 

coefficients of the process of educational attainment varies among whites 

'blacks/ and Mexican-Americans. . 

When all three groups, were considered together, and the gamma and 

beta matrices were specified to be* invariant acros? the groups (that is, 

no differences in the pro&lss of .educational attainment) , a chi-square 

goodness-of-fit statistic was obtained equal to 7009.19 with 412 degrees 

of freedom. This reflects, of course ; a poor fit, but the question of 

interest-is whether the fit is any less worse than a model that does not 



50 

constrain the gamma and beta coefficients to be invariant across groups. • 
When such a model' was estimated, the chi-square coefficient was 6655.50 

with 360 degrees of freedom. The difference between these values is 

» ■ ■ 

equal to 353.69, which is also distributed as chi-square with 52 degrees 
of freedom. At the .01 level of probability, it may be -concluded that 
the coefficients in the model of educational attainment differ to a 
. degree not attributable to sampling error. 

• ' 'V'r ' ' < .-." r " .' \, ' . . ( • 

''V' \ v = % ■oisdissiSiji 

It may be concludedl^^ attainment varies, 

among whites, blacks; and Jlexi cafr%fleri^ significant 
degree. But now the common distinction shbttfd. • ^^^Jb^e'en differences 
that are statistically significant and differences that are substantively 
important. It is well known that practically any difference, no matter 
how small, may be statistically significant if. the sample size is large 

v. o « 

enough. In the NLS sample, the sample size is very large indeed. There 
were nearly 12,000 whites in the sample analyzed here. As a result, jone 
may be very confident in -the' stability of parameter estimates for whites, 
and.may extend this confidence to the- comparison of these coefficients to 

corresponding coefficients for blacks and Mexican-Americans. It is 

. „■ & 

another question, however, as to whether Ishese differences are substantively 

'. ■ I? ■ • 

important. As noted throughout this paper, the similarities among the 

structural coefficients across \he three groups have been more striking 

than have-been the differences. Thus, our overall impression is that the 

process, of educational attainment may differ among the three groups, but 

not to a degree worthy of much notice. ' 



Yet it should be made clear to whom Jh^e The 
population to which these results are general liable'^ of high, 

school seniors, students who' were sti 1 1 .in School; i n, th? spri ng of 1972. 
When one examines the social mechanisms by whl seniors 
convert their human capital into additional it does 

not seem to matter very much whether a rperson; ;i s wfrt te," black , or Mexican- 
American. Those high school seniors whO/^ years of 
postsecondary schooling were primariTy;th6si^ Higher ability 
scores, who accumulated academic cours'es^ and who had 
developed plans to attend a col lege: of ^(in^^rsii^*; / • v , , * 

These results have lecT.to cohclui those of « 

previous analyses of . ethh^^ i 
tional achievement ? "Fortes and Wi>s^ parental 
status^ an^ Ability were relatively more important effects 6f etfu^ational Y 
attainment among whites tban among blacks. Similarly, KercRhof f " 
Campbell ( 1 977) found tfiat soci a! background whi 1 e important for "Whites, 

^ - r ,'* f ''^ .'.;> ', . ■..'.*:■:«.".!■ •VjV J '- ' '■' 

! .*'■*»■■ ■.' '.*■' '■ •,■■ : ' v *"7- a "" .'.'.IV' . ' - . -V- 

had practically 5 ho explanatory ; p^ And when Feattje|Tnan|^di> 

Hauser (.1978) .^a^lrt^ educational attaj^6n£; 

they foi/nd'that 'tlTe effects Stalls ; or i^l n s Were less important for - 
Mexican- American? than: for bl^Jks^' ^T&usk, : the. cpnventi onal wisdom* i s t%t\ 
net e of one's 'ability and perf oj^ance ln^ of higher status 

backgrounds will acquire mo re/ye&rs of .school i n g than lower status whites. 
In ccmtra's t , pre vi pus research: : su^ ; that spci a 1 background for blacks; 
and Mexiican-Americans p^ in explaining their educa-% 

tionaV 'differentiattbn* " ;- v ':" V- 



These are not, however, the conclusions reached here* It was at 

first suspected, and later confirmed during the progress of this study, 

that these groups reported status and educational process variables with 

differing degrees of measurement error. Because measurement error will 

bias uncorrected regression estimates, and because different amounts.- of 

■ * ■■•*-■ ■ 

measurement error among groups will unpredictably exaggerate or understate 

true differences in structural estimates, this study compared the educa- 

, ' / ,.k ■ . ■ 

tional ^processes for whites, blacks, and Mexican-Americans with reference 
to structural estima$€s^corrected for measurement error. Examination of 
these coefficients has led us to CQ^iide'^^fiet of ability, academic 
preparation, and college plans, social background plays about the same 
role for blacks and Mexican-Americans as for whites. Even for the effects 
of ability*^ plans on education, such • 

differences^ 

: One should not perhaps leap to broad cdncl ys ions from these findings 
but they~.are at least- suggestive. First, they suggest that a lot of what 
we hive come to believe about interethnic differences in the process of 
educational attainment has been based on the mistaken assumption that the 
size of measurement errors were negligibly small, or at least invariant 
across groups. But such assumptions are unwarranted, and these results 
suggest that therq is a lot, less to be made of differences among ethnic 
groups than has been previously suggested. Second, these results may 
indicate the emergence of a heretofore nonexistent class structure within 
the black and Mexican-American ethnic groups. This is the thesis of 
Wilson (1978), who believes that for blacks socioeconomic background is 
emerging as a more important determinant of achievement than race per se a 



In any event, a word of caution is in order. This analysis has been based 
on a cohort of high school seniors who in 1976 had not all finished their 

educational careers. In measuring years of schooling, both educational 

■ r t - 1 

t -V- 

•attainment and educational expectations in 1976 were used as manifest- 
indicators. Other studies havfc used educationaPattainment alone as 



dependent on social^background and educational process variable^ While 

. 'Sfi tJ . #*; f v' . . "... . ... 

we believe the latent education variable used in this analysis measures v; 

: ' ■ ■ ■ ; 1 ' J " 

the amount of schoaffnl' this cohort will eventually attain more accurately 
than a single manifest measure of educational attainment? would h(*v*e by 
itself, readers should be warned that comparison of tf^$a^sul1;s; ,to 
those of previous studies are confounded to: some 'srn^TV^ 
in how e'dticati onal ..attai nment was def i ned, '-"These def i ni tional ^dMfe^ences- 
are not responsible for the major changes iri. substantive conclusipns \- 
reached in this study. Separate analyses ncit Sported fieVey which were^ ^- 
.based' on. s d(tuc^tional attainment alone* as a single; manifest variable^^i^iv; 
hot yieli substantive conclusions any ~di f f6re^t 0 1roto those reported ^fe. 

. 01t is qrie th%g"to Say that the pro'cess of ed'ucat^bnal attainment 

•V ''V ■ ' •.-'••'■'■V-v/^ .' ■ " ■ ■ " ' ."■ *■ 
varies but little among* the three groups. It is another >to : say that the 

outcomes will be the same. . Because blacks, and Mexican-Ame^ have \ 

mean ability scores nearly ten points below those of whites, take fewer 

academic courses in high school, have fewer members who plan to attend 

college, . have parents of lower socioeconomic status, and more siblings, 

thus will the 1972 high school cohort of blacks and Mexican-Americans 

attain less schooling than their white peers. Equality of educational 

opportunity will not equalize outcomes when the groups are not equal to 

begin v^ith. Before blacks and Mexican-Americans, can be expected to match 



• * ' . ■ . 

whites in terms of educational, attainment, either the groups must be 

* ■ ■ . . . • . 

equalized in terms of sociqeconorp^c and schooKprocessing variables, or 
the process* by which the£e variables translate to years of schooling must 
be uriequalized. Strangely .enough, >this means decreasing the influence of 
these variables upon schooling for bYacks aricl Mexican-Americans; as long 
as blacks and Mexican-Americans have mean values on the* independent \ 
variables less than those-of whites, structural effects equal to those of 
whites mean less schooling for blacks afuj Mexican-Americans. 

Until th,e completion of this analysis, there was no comprehensive 

• . ,'. ' . ) .' ; - . ^;->4 - : • .^ v $,i:. ■ 

comparison of tft&yprocess of educational attainment between majority .Whiles 

• . '. .. . • *Zf:&S> • . .."i^^'^v^ 

and mlntirity blacky arid Mexican-American^jv^ir^icularly when dne^diiti^es.' v : 

:on : i'recefit cohort of high school graduates, ? and measures differences in ^ 

Jst^ differenciss in measurement! error. -When y/e 

■did so, the process of educational attainment was found. to be essentially 

invariant among whites, blacks, and Mexican-Americans* The recent entry 

of this cohort into the labor market has precluded extension of the analysis 

to -the examination of tfife processes of achievement of occupations arid 

earnings. From what we knbw about differences irv the processes for whites 

and blacks,, however, it would be premature to make-fny conclusions about 

differences among whites* blacks, and Mexican-Americans in the achievement " 

of occupations arid earnings on the basis of these results. 
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